Combination of neutralizing monoclonal antibodies against Hepatitis C virus E2 protein effectively blocks virus infection.
Hepatitis C virus (HCV) represents a major global health threat. The envelope glycoproteins, E1-E2 of HCV play an important role in infection by binding to hepatocyte surface receptors leading to viral entry. Several regions on the E1-E2 are conserved for maintaining structural stability, despite the high mutation rate of HCV. Identification of antigenic determinants in these domains would aid in the development of anti-virals. The present study was aimed to delineate neutralizing epitopes by generating monoclonal antibodies (mAbs) to envelope proteins that can block virus binding and entry. Using HCV-like particles (HCV-LPs) corresponding to genotype 3a (prevalent in India), we obtained three mAbs specific for the E2 protein that significantly inhibited virus binding to hepatoma cells. Using overlapping protein fragments and peptides of the E2 protein, the epitopes corresponding to the mAbs were delineated. MAbs H6D3 and A10F2 recognise sequential linear epitopes, whereas, mAb E3D8 recognises a discontinuous epitope. The epitope of mAb E3D8 overlaps with the CD81 receptor-binding site and that of mAb A10F2 with the hypervariable region 2 of the E2 protein. The epitopes corresponding to these mAbs are distinct and unique. A combination of these antibodies significantly inhibited HCV binding and entry in both HCV pseudoparticle (in vitro) and HCV cell culture (ex vivo) system compared to the mAbs alone (P<0.0001). In conclusion, our findings support the potential of employing a cocktail of neutralizing mAbs in the management of HCV infection.